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Jl #5i» ?Jol4. o]§ ^sfl, ^ 2 7fl^ n>Z!VilH 5L5^ «fl 

^H, a«l 2f/^-^^ofl 3.°^ Bplt^ ^el, s^l-^ ^€ ^ 

£ 8 
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1\ • 

1020030016486 2003/6/7 

% ^^HH^i {Optical pick-up actuator of slim type} 

£ 2a^ £ 1^ ^ ^S.. 

£ 2b^r ^Efl ^^HMbH*1, ^^^^ ^ -Al^. q.E]-lfl7l <H?b ^ ^ ^ 

£ 3a, £ 3b^ ^ E^i?J ^ «3]Ei ^11 M-h]-\H 

£. 4a ^ £ 4b^r f^Hfl^ %^_<g ^cb^H^H^ *}7l^*l ^-i^r °H ^ S] 

£. 5a ^1^1 £ 5c^r #efl^ ^cb^H^H naifj oj^f^ 

£ 7a^*l £ 7c ^ ^efl^ % ^ < $ °^^}o)b\o\)^\ s) ^ 2. = , 2£L, yawing 

£ 8^ ^ # <*}fHH^ Aj-X|.£. 

£ 9axr 5- 9^ 31^*^ -S-Afl 
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1020030016486 #3 ^*}: 2003/6/7 

£ 13a ^13b^ ^^oflolE^ ^ ZLSflS. 

200... ^4HM^ 201...^-§-fe 

202...^]^#c1 203... 

204... 205. . .c>nv1lB 

206a... A3 207. . *\^$[& 

208,211. . .71^: 209...Hefl°J 

220,221. . .^-g-lF 222... 

223... #7l 

% oP^oHolEi^ ololA-1, m«| ^Qjo] ^Al^q. E 
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1020030016486 2003/6/7 

7l^-^o)l ^sItt ^ i^H 1 (Focusing)^ B^^(Tracking) 

<26> £ 1 D ^ £ 2t ^Ss}^, ^efla] # ^ ^^^olE^ldOO)^ (102)5] <£ 

n #^<H) ##^^5. tfl#^Z,(101)# U^flsl-Jl, fe*Dl(102) ^°<H1 i^-g- 

^(112a)^l iL*l(bobbin)(110)^ <^^# tr}e} :a<H(103H ^3^, 

#7] 2.?)^ 3^(103)5] ^/-fofl B^J 5i<H(104)°l ^^d^cf. 

<27> «flol^(i06)^Ei U iL£3.(106a)£] ^(tfl^H^ n]-iivllH(105)l- 

z\z\ Jfaj-sM, a 0 v 7 ] n>zLMlE(io5) % _S.3.(106a)7> 1 ^ A] 2^-g-^(112a, 112b)-° 

o>^-Ml^(105)7> *]3. ^olnf. 

<28> M\}o]^(iqq)q\. Hefl<y(109), B.z]}<£ ufl^l «-a}-5l 7l^(108)ol i^a> 

(120H] £\f$[ wfl°l^(106HH *]*l«-(i06bH ^l^^cf. 

<29> Zl^Jl, ^1^#D](102)^ JL^Q 71^(111)4 Hsfl^ 

(109) ^}°H1 *V ^a) ^ojol ^31^(107)^8: fHd t^^IE^- *b ^2:<>lt|-. 
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1020030016486 %^ QA- 2003/6/7 

<so> a$7)*\, ^^#^(102)^ 1 ^ *H 2^r-g-^(112a,H2b)^r ^7fl<2l %-°-3. 

7}^S]o] ojo.^, 3.^(103)^ B^J 3^(104)<»1 €^d€ Ji^dlOHl S]«fl 

¥^^1 ^2:oi^ ^-71 iial(iio)^: «s*tH (102H 

<31> °]*W± ^<M, #7l ^^(103)2]- eefl^l S<^(104)<=H1 < ?17H1-^ 

^7} n]-zLullH(105)Sf ^-71 3^(103) ^ H^J S^(104)^ ^7>7l^ <#S- ^ 

^ #71 ^^#ol ^ bv^ si j7 olofl ^-71 ^l^i:-l(102)7> ^^V7fl £ 

4. A o v 7l ^T^J ^^(103) ^ B^i ^o^ (104) oi ^ #efln o lo^ 

<32> ^71 £tS^ ^13(103) ^ B^J ^^(104)31- ^>ZLvilB(105)^ -#J: ^-g- 

<H1 ^sfl i2<|Hl ^7>7l^ol ^-g-sr}^, iL^KllOH STl^ «<HKZ) H^7J Hj-^(Y) 

iLsl ^SMI £4. °H1 4^ ^"71 BSl(110):4 ^l^*Dl(102)7> -g-*] ol^A^ Cfl 

#^!S(101)7> O^^H Cl^3.(Dl£Al)ofl # i^-Ol v»1S)^ <$*\7} 2:^=1 Cf. 

<33> ^>7lt!: (202)^1 -^7fl (mass center position)^: £ 2a, £ 2b°ll £^1 

£ h}<4 ^-o] ; ^/o. 3bm?j js<H(i03) *r°Hl S^l sjfe^l, £ 2b°fi H^l^ wl-s]. ^ol 
27fl^l p}zlv-)1h(105)£1 ^>°H1 SWKr *fll i2°i(103a)£] ^ ^^(Cl)^ B 

3.<U(104)2] ^ #>y^(C2)ol ^-oltV *l3H <f\x}-&}?\} €4. °1tt 27fl^ n>ZLvil 
B(105) A>olofl ^^(103)ol ^M-71-Jl, #7} 5L7R 1 ^^(103)^] B^J 

S<H(104)-§: ^/-f^Hl 7)91^. 

<34> n^Jl, >S-7l ^^(103,104)1-01 -£*1^ a.«i(110)^r i^>^ ^ ^ (102)2} ^ 

7fl^^(G)^r -S-71 S^(103a, 104)5] ^^^(ci, C2)£l a>c>H1 ^^^s. 
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1020030016486 ^^ 9J7}: 2003/6/7 

<35> #7) s <aj(i03a t 104)31 **^4]3(C1, C2)^ ^7) ^^(G)^ 

3*HH 11 *H ^^ 0 fl°l^^ 7># f^|7|| S]J7, # 7 ] 3^(1033, 

104)5] **Hf^(Cl, C2)°l oj*l*}*l #bW>M #7l ^-Tfl^(G)* *>M-^i 

, ^3l# #7} -^Tfl^CO-g- #7l S^(103a, 104)^1 ^*Hg-y^(Cl, C2)3} a>o]6|) ^ 

<36> zLs^uf, ol&l*V te*tH(102)3l ^-7fl^4], ^ ol* #^(G)ol <*U1*}*1 

iTpJ f^om H^J **M, «a*C)(102)7> ^^*>7fl ol^£)^l #jl 71 
°1**}711 3^ -g-^o] o^cf. iTl^i S9J(103)3l ulcfl^ 2°^ ^ 

(C3, 103b)^l>H ^S^Rr ¥^ *Hr( leakage flux)£r H (105) 3} afl^cfl ^^*>7l 

nfl^l iTl^l ^-*H1 alcfl « 0 >^o| igo.;- ^-g-tbcl-. 
<37> ^-§-4 ^-tf. 

<38> £ 3a ^ £ 3b^ #2fl £ 1^1- ^ # ^ ^^lolE-131 ^S. ^ «]Bl 

(103)^1 £ 331 (a) 31- ^-o) #-g-^3<y ^olcf. ^, n>ZLvilB(105) 

5^ *fll ^-^(103a)-8r ^nvilH(105)3l-3l ^VJ: *J--g-ofl 7}4-o] 

^^sl^dl ia Hfl^ofl 91^ *\)2 iaU -¥--&( 103b )^ -S.a.(106a)ofl B\n 

s[^l£S ^m-ilH(105Hl 3]*!- °J*J=^ ^l 3>t11 ^<=K £ 3bTr #efl H^J 

&3 ^ ^ ^-i£olcf. e^^l ^oj (104 )ol n>ZLtilB(105)3l sfl*]£l 
7) nfl^-ofl ^ D ^7f ^M1B(105)31 ^if M-El-vflnf. 

39-7 



1020030016486 #3 2003/6/7 

zi&m-, £ 4^ (a)ofl ti>sq- ^-o], # 7 j ^a(106a)^ °H?H *fll 

>a i2<H(103a)^ #7l D>ZLtilH(105)^ sfrSL 3-g-<Hl ^*fl ^^7l^# «>7ll s]^nfl u> 
*fl, #7l ^.H(106a)^ w>W<>fl flfe *ll2 5.7} # ^^(103b)^r #7l -2-51(106aHl ^sfl 

^ #71 105)oll o]*j. c^^o. c^) ^ ^ln>, ^lsL^ 

-£ 4a<>1H ^d^l ^-ol p>nvilH(105)°fl ^tt *V7]s^ol p>zlv|1b 

(105)^1 ^^Hl*1 SH^*) ^^1^(105)^1 7 >^-7>elofl^^ ^711 ^Tfl ^Cf. JZS] 
igA-1 7}7l?^ol #7l AH(106a)» wf^-^^-S ¥^51711 

oie-1^1- 7}^ 0.5. ^l^fl #71 iLH(106a)2l w^^H 9lS± *fl2 s oj 

(103bH ^4 £ 4a<^l ^-i iT^J ^<^( 103)5.^- &\ ^SL±r sH^tt €31^ ^1 

Q£ ^*H1 ^^fl 7.>7l^^2l §li nq-e)- #71 5L7l^ i2<im03)°l «>7fl ^ H 

7l ^ y oH^ M-Hf^ ?M4. °1^- ^°1 #7l wV^^l ^12 3E?]>8 :2<H(103bHH:£ ¥ 

"s ^HHl Sltb «>7ll SlJl, O)^^ #7l iTRl S^(103)# ^i^l^-OS 

1- ^ l-^^ ^ £i# ^7l*Vcf. ^, £ 4b^l .51*1=1 tiffi}- ^-ol #71 SLEL 
(106a)Sl <y-^ofl 01^ ^fl 1 X7l# S^(103a)<Hl ^(Fu)^ #7] Jia.(106a)£l w> 

^*<H| 91^ *fl2 5L7R1 iS<|Kl03bH *1*1t7 ^(Fd)^l ^^^r o1=-h.S. #7l iL^l 
(110) ^ ^l^*cl(102)7> £^5- ^1-el^ 2l%l2.H.(pitching mode, £ 7a #S)7> 
^r, S- 4b^H 3^-3. PS. ^1- Si Til €1}. 

5Eth #7l al-^21 ^12 3.9] *J iEL<|J(103b)£- 3L?]^ ^*M- 3l*lH 

^€4. , ^^^1 JiHii^sj-oii tthE- Ji^ ^ ¥^<H1 #^7> ^cf. 
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1020030016486 #^ 11*1-: 2003/6/7 

<42> , #7l e gB^J 3U(104W y o V ^(T)A^S] -gr-g-A] ^ 

-?-7flf^y^(GH °J*l*f*l S^HS *flAl 1-^2.= (rolling mode, £ 7b % 1 "2:)7> 
f3€4. £ 5a<Hl £^ w>2f £oj ^1-71 M. SI (110)°1 54* "JN^r ^!fHM 

3(100)3 #313*1 ^7fl^^(G)3r #7] Ji^l(110)Sl ^r-g- f^#(H)°l £ 
(^olH S^(104)ol *>Hi4lH(105)*H ^ ^3 WoH^-i: M- 

El-^cf. ^-7] H^J 104)0] ^ 371^ 5L°j (10 4Hl * ^^-Sf 

fldl, ^"71 n>ZLVi]B(105)^ f^-^H 7># 3LJ1 7>#X}5} 5L £^ ^M^t}. 

<43> £ 5a^ ^1 H^^j -2^1 ^*H1 nfl^l^ #71 e?b ?o i s<U(104)-§- ^ 

^3(H)°1 ^RVt}. 

<44> ZL^Cll, £ 5b^l «>Sf ^7] B^^l 3%J(103W °^fl iL^lUlOH 

S. 3.7\^$)i£ j$ 7 ] n>nvilH(105)^l Sl*fl #7] B^^o 1 ^^(104)ofl ^ol 

104)^1 ^r^^Hl ^%>S|7fl ^4. ^71 iL«l(110)3 3^r°lH3 H 3fl^i 

°11 *V*fl, £ 5c^l 5*1^ A o v 7) STi^ 3«a(103)ofl £l*fl J±«1(110H 6 >efl5. 

iT^S]^ ^7] n>ZLuilE( 105 )ofl £]fjfl esfl^ S°J(104)ofl n]*]^ ^ o] eefl^l =7 

^(104)3 -g^l Jg^Tfl €4. oM=H, iL«l(110)3 ^^HH3 H^J o> 

efl^o]]A-] o| ebH^I ^Bcf ^£.5. 3^5. R2«o V ^A5. s)^ S°5B7> ^-^^4. 
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1020030016486 #^ H*}: 2003/6/7 

<45> 0.3., Ji^(110)£] •S-^MI 4^ H^^ 1 s^(104)sl 

£*^9$(H)4 ^f^CGH &7fl R1,R2 «oH 1 ^ t-^sRr 
7b)7> ^Hfl^cf. 

<46> ZLElJl, 2f ^£fl^ ^l^#Cl(102)fe Zl <£«IH 9\-0}<>\ A^^^(107)S] 

€ 3!^frcU 102)S] Jl-frt!: ^1-^ 2-=°11 ^)«fl ^*}7fl ^cf. 

<47> oje^ #Bfl<^ i^fCiiA^ ^I^l7> ££S ^2:1- 

°1 .£ 6^ (a)(c)Sf ^-o] B^^CTwisting)^ 1 ^ £ 6^ (b)^ Qo] afl^ (Bending) S] 
^ ^Efl^ ^-f-Sj-Tfl £. 6^1 (a)^r ^^Hr?}- 17.2KHzH «fl^ ^oIjl, 

£ 6b^ ^tAtA 23.1KHz^ ttfl^ iffl^ ^°H, £ 6c^r ^A^A 23.3KHz^ A 
^ ifflS-frt-HH^. 17.2KHz^l ^o] t^u)- 

E.S. ^ B^ ^*M; 2)^ ^ ^MK^l^H ^B*lM 

*}JE13. Jiafl^ ^-f H^?J ^1^7^ c^^Tii ^cf. 

^3<y ^-8: l^af ^#*fl°) oJjfMH^ o^Til -v^. 

<49> ^13*^(102)^ Jl-B-^: ^ S.= ^r ^1^1- (102)^ S]Sfl 4^5l^r ^ 

0.5. a.^^] ^ cfl# ^uoi)7> ^I^VtII sIji, ^ y J 

o] Sfl^-£)7ll c]iHt ^*Rr ^H^H^l ^ <3^# 7}*^ Tfl £t}. 
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<50> ^ 7 ]<% ^ ^Eflo^ ^ofl^i^ oA^oflolEiolHo} 3j ^1 JEWELS} ^ JE.JE. <2]- 3} 

£ jltU 1 ^ B^J 7]-£ ^sj-^ s-^o^ ^^.4 ^^oil ^ 

Til S\JL olofl cq-e} <iSl-7> ^efl^t}. rcf^, AC ^"£1- ^Al^Jl^> 7}4^ 

^JE* ^7>A]7l7l ^sfl nfziVllHC 105)5] 3711- 3711 ¥-£*Hr5. #*fl ^7>5] c>| 

^Hfl*>S.S 7>#^£ ^7H1^ *Ml7l- ol^Cf. C^O], Jltifl^, %7}^ 
^S^HH^ 2l^5L=^ *^2£L ^^>o] E^ ^^}7\] M-Efq-SS. jltifl^S^Rr 

<51> SEt!", JH*}- ^ ^^r7> Jl^ °§<*o\} i^-s)^- ^-f J±w]ol ^^aofl tr}- 

<52> ^igo. ^71^ ^^} 7 ] ^«fl ^-2.5.^, 31^*^ ^-g- $n 

<^ ofl^oflolE^ ^^oll ZL 4Z-*H o^cf. 
<53> l-H-^ ^ ^ ^>HV11H Afolo) ^^«-oll yfl^l^Jl, 
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<54> *fl 2-=-^£- <5fl^oflolE^ ^ o>^^ ^ Jl 7^f <^j-a} 

^ B^J 3^21 ^ f^o] X ^ y oH^ $ ^<H1 <M€ *r &£.-!=• # 

*M*>ZL, *\}L o>^^^. ^Va]^ # - ol^ ^BJt§ ^- ^<>j ofl^oflo]El 
» afl^M ZL s-^ol o^cf. 
<56> Tfl 3$J* ^^]«>7l iUal-a- A>-g-^>xl $>ZL ^a*C)«>|| 

^°\) ZL =-*H ojcf. 
<57> Aj. 7 l^. SL^ 3fb £ ^°fl 4^ % ^ < £ ^olElfe, 

7>^*Kr ^1^1-^ ; 
<59> Hfloi^oii x\s. cfl^sjTil *>zz.tflB; 

3. 
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<61> #7l ^^2=. ^7} SLEL ^ u>ZLMlHl- ^-g-*Rr *fl 1 ^ 

2^-§-#*h #7l iTRl ^ *1*1 *\7] iflsfl #7l 1 ^ 2^-g-# Afoj 

<H1 y# w o v ^5- ^ls ^€ -a<y s^-*Hr 7 A^r ^^SLS. 

<62> wV^al^l, ^ 7flS] n>ZLUj]B *}o}2) dl^Hfr ^ *1 ofl ^ ^ 

n*)i5}jL, ^7} 3.<£ 3)7-^ ^ ¥ 7fl£) ^utilS 3lWb 

^€ H^^o 1 3^* Hfl^l*!: 3* ^-^.^S. *>t}. 

<63> W>^^7fl, 4>7l iT^J S^^l ^€ <£ ^o] P>ZItilH #4]^^ «*}^, 

<£ n>zLi-1lH tfl^Rr f^io^ *vcf. 

<64> w>^3i^>7fl, #7l ^ 7fl^ p>nvilH 7^&|^ 3.6mm ^^AS & 

A. 

<65> tij-BJ-^^Tll, #7l «J ^^V^ #71 iS<|J T^Jfo} ^7>^ 

#71 ^ fe-frcl vfl^ Afoll- ofl^AlS ^-1 3.^^ Jl^*>^ 3# ^3-°B tt^. 

<66> ^ ^^^1 Cf-g- oflofl ttf^- # ^ ojlA^olE^, 

<67> afloliS.y-Ei ^5. tfl^>^ JlH ^ o>ZLVllH ^, #71 *}Z1V|1B21- ^°1 

cfl^Kr ^3. 4^ a o v ^S. 3<a#S ^£ 7>7l 

<68> Aj-cl-ofl tfl#3]^» ^-^fl^Jl, ^71 7.>7l ^-^-21 ^ *1 ^ -£fMl 

## ^ ^3" ^ #71 ^>7l ^^f-ofl Sl*fl <^ ^JlB 7>^^ fe-fr 

<69> a o V 7 1 ^l^do]! *>-f}-5LJL ^1^1^71 ^311 
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<70> H>^*>711 ( ^MIBtt S^JO S *Vcf. 

<71> «MM*MI, #7l 7>7) ^-«M S<y^r ^r7l]S] ofUMlH f^^M" 

tflWH A>^BflS. ^ A oM n>^.vilH ^/-f^ i£o) 

cfl^>ZL 5L?R1 3<|} ^°\) ^MM^M &3Ll}o] v}^^jl ol^ 5}-/^- ^e*^ i2<^-g- 5E. 

<72> H>^*>7fl, 5.?^ ^ H^^ 1 ^ 

<73> «>^-Z)*»H, #7] 3|-/-f E?|{ 7 J 7 ^ HJ-^O.S. AV^-^BflS #3l "V^T iMl 

<74> o]^> ^JjL^ ^^o} -g^*}^ 4^ 

<75> £. 8£r ^ # ^ ofl#o1]o]E^ A>A]^ol Jl ) £ 9a^ £ 9$) ^1^1- 

^M] ^:E°H, £ 9b^ £ 8^) ^ p>nv1lH wfl^s. _^oi ^L^^olcf. 

<76> 8 U £ 9a ,9b!- , ^ tf^EH cfl#31^(201)» ^-7l|*|-ul tfl^- 

<H1 »1 1 ^ 2-r-§-^(220,221)^ 3 ^1*1-^(2 10)1- ^1^*^(202)^; ^7] 3.<Q 

-r-°fl ^l^«-^(202) f^-M 44^^iS ^ €^ ^^41 s^(203) 

2}-; ^}-7l S^^l^l^-Pfl ^slJl iTi^ 3^(203)^ ^/^ ^^^S. *M 

€-$d^ B^^ 1 ^^(204)4; «S*t:-l (202)2] *|| l *J| 2^r-g-#( 220, 221)^.5. # 

#5)^ A3(206a)7> «1Mi(206) ^ e (205)sH A o v 7l ^1^*^(202)!- 2}- 

-T-^°fl^i ^ *l*l*>ir ^ <%o]o] *\^$\#(207)3±; ^7} <%o)o] A^^^(207)# 



39-14 



1020030016486 ^^ <£z\: 2003/6/7 

x]x]f>\3L «1H^(206)^ ^-^} JL^S\^ £e)l°J (209)^ H afl^ofl JfaJ-sH # 7 ] ^ 
€•(203 . 204H1 ^#*Rr 71^(208)^- S^Sfe T^*)^. 

<??> <^7l^ ; ^-71 n]-ZLvilB(205)^ ^(N:S)±S ^^l-(203,204)3Jf cfl^*>jL zl 

^ ^^ 0 ] 3c ^ ^(203) ^ -2^(204)21 4^- Jit} ^ ig^o.^. cflH= 

<78> ZLSlZL, StH>8 ^^(203)^ ufl^- ^-yol i^^l ^ ^Al *J Cfl^l^o] E5«7j ^ 

<79> <^7H, Jf 7fl^ p>ZLiflE(205)A>olsl 71^^ 3.6mm *1 ^-g- ^-^^-S. $t|-. 

<80> <*\7}x], ^^(202)^ ifl^-Sl *H l ^ *fl 2^r-g-#(220,221) a><>H 3 ^ 

(203,204)-°r *l*l*>7l 2^ *l*l-*f » ^^^JL ^^cf. 

<81> #7l <4 ^-O] ^51^ ife # ^^oHolE^l tH*>^ *}J=L<g S.^^: %!- 

<82> £ 8 ^ £ 9(9a,9b)l- %2i-g}t£, j£ 5}<3 on^l oIe^ ^^^^(202)^1 # 

^#^1^(201)1- ^l^*cl(202)Sl <£ Hell <y (209) ^}°H1 *V # 

oi si-ol^ A^3fl^(207)# ^l^*i:-l(202)« 7>^5L1- ^l^Vcf. 

<83> ZL^Jl, Hell<y(209) tilUgofl J^z)-^ 71^(208)^1- ^-frcl (202)^1 ^tHS 

7l^:(H^ ^^)(211)^1 £H<H ^^^1^(207)011 <£)_*fl #7}?^°_S. "S^sM °1» ^«fl 
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<84> ^1^^(202)^ £ 9a^l »\Q ifl-M *fl 1 ^ *fl 

(220.221)4 <#7] *)} 1 ^ ?j\ 2^r-§-^(220,221) A>o]oil ^^^x] «-(210)l- 

<85> a o v 7 ] ^ ^^«-(210)^ (202)^1 vfl«- x-^ofl Y ^ ^o.^. <§^£ ^ 

S^i, ZL f-a^ofl ^7>^ #71(224)1- ^^*>i ( ^/4-#-2.S 9l^(222)-£- 7>^- 

tb^f. A <M ^x}*§ #71(224)^)1^ 3L7^ iEL<|J(203H , a«l ^^(222)^1^ 

(204)^1 ^^-sj^-. ^ i2<H(203)-£- w^H ^SlJI :S<H 

(204)^ 4|4M ^^l *f ^2:^1 cf. 

<86> olofl 14 $z}f§ 1-71(224)^] 3L7]<$' 3«1(203)°1 «1^^1^ ^-§- ^-*fl ^^Ji 

I^J S«J (204)^1 Hi ^^1 ^-7} g.?]^ ^^(203)^1 ^#^4 

<87> ^7}*\, <#7] 2.7] 3^(203)4 B^J 51^(204) #Jl#£: £^ ^ofl <q 

*fl U ^£ ^-Efls. #7} 9] a.<£x]x]^<% oy^s\o] j7^^ ^£ oirl-. £f =l<|3# 
(203,204)^1 JL^-i- iL^i (bobbin) ^8: tK2-3.*| , 7]^ sitf SlS-I-c^ ^-7fl« 

<88> SE^b ^"71 ^7>^ #71(224) si £1 «-2l- 3LtH^ (203)^1 vfl^ *1€^€ ^ ^>°1 

<Hl^r °fl^l(215)S ^fl^ljl, StR 1 3^(203)^1 

4 ^l^c-1 (202)2} vfl^-ojl ifl^ #71(225)^1 ^(225a) *>°Hfe ^^1(215)5. *fl£| 
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<89> ZLe)jl, ^^(202)$] *\] 1 2^-g-#(220, 221) .2.3. *M^i(206)*l| 

u*}^ .a.a(206a)^ U7}^ £.3 tflU^H *}nti)B(205)7}- ^.s 

*?, 4^ €41^ S.^ S^(203)^ ^S4i^ °o^^°) °>3.v1lH(205)Sf cflfsU, 
^BflS. ^€ B^7j ^^(204)^ ^4i€ <£ ^°1 d>zi til B (205)^ ^-/-f^4 

<90> <*) 7 H ( =7^ ^1^1^ tiflo^ ^ 4= ^_0 S 0)^.0]^ ol^ ^ 

i^R 1 S^(203)^ B^J S o ^(204)^ ^o] S ^o] 7>^*V ^o]cf. o|f ^ 

^fl S^HJfo] #71(222)^ 7^(223)^1 3.<Q ^^(222)21 y]-^-^ (226)4 4 

<9i> ^j-71 ^^V^ #71(222)^1- 7^(223)4 ^^(222)21 ^1-^(226)^ 4> v 7l <S 

(202)^1- #e}^^ 7fl^5. <H*fl3 ^^^c]-. 

<92> £ 9M1 £*1€ ^o], y^o. n>ntllB(205) ^}°H ^^(203,204)1-^: «fl 

^lt!- ^S^i, ^>ZLtilB(205)2] #43-¥-<Hl S<|](203)-8r wfl^l^H, ^tjlB(205) 

^ <£ ^Tgw-ofl 3)-/o. E5B7J ^(204)^8: zJ-ZJ- Hfl^^Tll ^f, £^ A o v 

3. 2q-zi-o] -i^^ol afl^l^cf. tc^V nfziuilE(205)^ B?l43 11(203) ^ B^ 1 
(204H 7>^1^ nfl^ ^3 iLcf ^7lnfl^-oil ) ^7i^ 31 B^PJ (203 ,204)^1^^ 5. 
?H * B^J ^*H1 *W 7>^ ^91A} 7\A^ ^ <&v\. 

<93> ^^(203)-ir #43 BS #/^Ml u>nv|lB(202)7> wfl^slJl, 3*/-M 

B^^o 1 S^(202)ol yfl^Sl^ ^^ol 71 nfl-g-ofl > iTl^ 51^(203)^ #43 °1 °^1 #43 
(G)°H S B?14J £tt B^7 0 i ^^ofl n^s. ^ #4KG)°1 slT}. 
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<94> t±X\ ^ 7fl4 n>ZLV|lB(205) *H 4 ^$^7} ^-Tfl ^ ^ 7}^-o\) 4^- 

^ £4. ^r, JE.^^ (203)4 -g^Hg^^4 A oM i^-a S^(203)* ^^SLS. 

« 0 V D^§: 44 27fl4 ebH ?o 1 S ^(204)B] £^e ^^]-^^^o] ^^(GHl <H 

*l*>7fl s)JL, ^"71 #4(202)4 ^ #4 #^(GH1 ^4*K5^f- >g?il*} 

^, 3«4 ^4-^3^4 3]^ #4(202)4 ^Ml ^o] <H*l*VcK 

<95> 44*i, ^(203,204)1-4 f^o] JjLTfl ^Al 7>^o]] ^ ^o] 5]^, H 

^ 3.9)-% i^(203)4 § H^J ^(204)4 ^ ^4 ^££, 4^1 B( 205) 

<96> ojofl tr^ ^#4(202)4 i^^o 1 ^ £r/ D ^ H^^j ^^1 4^- ^4 #-93 

4 ^Tfl f^^M x *V ^3(GHI ^4*Hr f^t 3Hr4. 

<97> S*V, 5.?^ .51^(203)4 o^ofl n>ntilH(203)7> tfl^Jl 5flO.H.S., 7^4 £ 

¥^ *Mr4 ^71 ofl^l, 4^*H(31^#4)7> ; ol^tj-. 

<98> «V^, if 711^ 4^-11 B (205) 4°H ufl^sl^ £.7^ ^^(203) £b/ D ^ B^J 

^(204)^1 ^17>*>^ #7l 4^41 B (205)4 #4 S.^ 3^(203) ^ B^J 

^^(204)4 #444 ^ 3j-g-oj| 43] a o v 7 ] =7^01 ^-i- «i-7fl sqji oiofl 44- a o V 7 ) 
^#4(202)7} <3-§-47ll €4. #71 iTl^i 52^(203) ^ B^J -2^(204)4 ^ 

H o V ^ #2fl n J4 3l^4ofl 4^-7fl SJ4- 

<99> 44*1, A oM B?i^ S^(203) ^ B^J 3^(204)4 4^41B(205)4 ^ 4-§- 

ofl 4*fl S^ofl #44^4 4-g-s>^, 3*1 ^2^1(3^ -g-f-) ^ 4 : §-*fl(€^-fr4)^r 
3L?H B^ 7 J *JHKY).2.3. £"g-*>7fl 514. °H1 44 ^1^1-4(202)71- -§- 
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2*o]T£*) Cfl!-3}^(201)7} °]^°] ^^aL(^£Al)<Hl % ^O] uH§)^ <$*}7} 

<ioo> £ 10^: ^ofl tcf^. EBfljy ^ o>zLt|lH^ ^lES-Ai, H^o 1 S9J(204) 

21- n>Hv1lS(203)ofl Sjt!- 3H(D* 71^21 B^l M-^ #-g-*>7)l ^ 

9X°], %H v ^m^. I£tb *>mflH(205) #3 7i5Kd)7> 7l^cf 

n|-zitilE(203) iH^Kr ^7l^^(Back EMF)-g- &°fl ^ *r 

<101> % ^ ^^]o]E^l tfl^H ^*Hl tflsH ^<5}ig ^4 ^-Cf. 

<102> £ ll( a ) ( b )0. M. ^tgo] 5£^^/ES» ^ ^ ^B] M-E]-^ £^ 

<i03> £ lla^ ¥ 7fl^l ^>-LtilH(205)^ 3.7^ ^^(203)^ £-3.1- M-e}-^ 

^ojnf. ol^] w>5f ^-o], ^t^aj j=7Oj(203Hl U^Sj #-n-7> ^l-S]^ 7}^r 

7^ ^-*M: 7l^oll 1 ^ Y 

&<>1U "11<?1 7Hr2] ^-gr 37)1 71-7^^ ^ 

* 

<104> £ llb^ ¥ 7fl2) nfzil.il ES]. EeP^l =7<2j Afolofl ^ M-E^ ^ 

olcf. olofl £ ai^ wv^l- ^^(204)^1 «o V ^^ D V^1l 

H(203)2l- tfl^S>^ ^-f-E-i A>/^ ^ ^^HH ^>7fl ^jO S ^ f Egj^ ^ 
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<ios> £ 12(12a,12b)xr ^^i^l ^-frc] ^s^r M-e^ 

£ 12a^r £ q^d\]o]&\6\]x\o] £| 3.^3. ^ Aj^eflol^^- 3 o. Sf <^^> ^sj- 

^(21.6KHzHH afl^Cbending)^ ^Efl* q-E^ 3J°M, £ 12b^ ^^V ^^Hr 
(27.8KHzHH<>] B^i^ 4N1# M-e}-^ £^o.S.Ai, ^eflo] a^^o] «v^^ ^4 
4 1 17.2KHziH} 21.6KHz<HH 2^ IH^V^S f^H^ 9= 4.4KHz^ <^-B-7> JfriL 

^-^-£7> ^i, E}<y iCf ^ ^-fKSM- ^Jl, ^i^l ^S^S ^-i^- ^ 

<106> £ 13^ ST^J 7>^1 * 7^ A]o^ ^JjL ^^-Hf ^ 

*)*}7} nfl^ofl JjL>|j f^-g- X^^l 5L7ii *] f^S] t!" ^ Xl7l nfl^ofl , 

2) ^1 (pitching) yawing S-^7> 7^ <&jl ^--g- ^ o] ^^Hcf. 

<107> £ l 3a ^ ^tgo] ^^^jolE^I E^oflAi 7>^lA]o) ^ ^ 

sflH^i, ^ 2.^1*1 o} 5q %1 ^l^ol +0.14°olcf. £ I3b^r 3.^^ 7>^lAlo| ^ 

W ^r^Hr ^1 ZLSflHS^ yawing *1<S°1 -0.05°<>M, *1<2°1 +4.10° 

Tfl ^9* ^SJEL^ yawing ^ *1<£°1 ^3. yfl^Tfl ^1 &7l 

nfl-g-ofl z]-z}- i^o] wj-^g. ti>cflol^^ of 5.30(^^1 o^AV +5.31°, yaw ing 

*1<3= -5.38° )3- M-eW-^, m.^ S.^(rolling modeHH^l ^ x]<&£: +4 . 62° M-Bf \f tj- 
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S^J ^ i^^3 ^-^-ofl 4^- ^ ^-°5L*), X^r y Q v ^ ^-711 i 

■S^^M lH3*Rr ¥^ ^* SWal *Mr^ 37^ ^ ^D], 

<109> a^l- Pl-ZLVilH *}<>]<$ iEL^-g: *£.x]^t°.g.tf , DfZLVijE A>olo) TV^^g- 

91 n *fr>$*Hr ^71^1^ (Back EMFH1 13 *l^-|r M ^ ^, 4^ 

*>7l^Hl <q*j) eg ^y>^ o^rf. 

oflo]E^ ^-Tfl ^4 B^7J g iTl^l ^ofl 4= ^ ^-a- X ^ «o>^ %V $6\] 

*M*1 § ^ , 7l# ^.cf Aisl^ ^ Hi # ^ flfe jM- 
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<114> HL Cf^. JL^^ ^- 7fl^ P>ZLVilH S.^ ^/^r^Hf^l H^^o 1 
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[$^* l] 

2] 

^ ^ H^J i2<H# ^]^l*>7l #7] *)1 1 ^ *1] 2^-g-^ A>olofl Y ^ ^-2.5. ^ 

3] 

¥ 7fl2] n>ZLUilH *\o}°] ^^-Sf Cfl^>^ ^ tifl 

*1*>J1 ( #71 5L7^ 5}-/^ ^ ¥ 7fl^ P>Z!VilS tfl^Kr 

H^J S^-i- tiH^l*V ^1.05. ^ # oB^oflolE^. 
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I^T 1 * 4] 

-*7l 3.5^1 ^aJ€ #^o] n>zivilB tflq£*H, H^J 2°^ 

^€ "VnvllB ^S-*^ cfl^A]^ ^ s^o S ^ ^e]^ % sqcg 6n 

5] 
6] 

iTRl S«] A>ol SL^ ^71 ^-71 ^1^1- vfl^ 41^*1 S *fl$| 

7] 

Tfl £3- ^7) A?) ^ H o^^S 7>^>^ «S*Dl; 
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[^T 1 * 8] 

A o V 7l 7>7| 7-^2] 4^r7fl^ u>HlflH cfl^^M A>Z}-^ Efl^. 

^Ti^o 1 2°^, P>ZIlflH ^/-f^ tfl^>Jl ^o]] Jf^J-S] 

<H #JL#<>1 n>^Jl fc^ 3*-/-f S^-Sr i^Kr ^-i: ^8-2.3. *}^r 

10] 

^o V 7] 3.7]-$ 3.<£z) XtH^ ^<H1 ^ H^^ 1 ^tb S 

[$^* 11] 
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#7l 2}-/-f ^0_S, #Jl JiTfl wfl*]£l^, «] 

^°1 5L7l^ JM^fe 3# ^HJ ^ ^ SjSJ 

12] 

tflWfe- 3.7] q 

#7l n>ziu)lH ^/^-^ofl ^ ^1 ¥ 7fl2] n>zLvi]HSf rfl^> 

1 ^ *ll 2^r-g-^ A>oloil #7l S^-l-ol oj-aV^^s. Y ^ ^€ -2<£] 

13] 

Cfl#^» ^fl^JL, ifl^l ^i*V l7flSl #71 n>ZLVilS7> flA^fe ^-g~£ , # 

71 ^-g-^ ^sRf 3-<£ x}*\¥-7} <un}s. 33 * 

[^^J- 14] 

*fl 13%H1 
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